Background In the 19th century, eminent French sociologist Emile Durkheim found suicide rates to be higher in the Protestant compared with the Catholic cantons of Switzerland. We examined religious affiliation and suicide in modern Switzerland, where assisted suicide is legal.
Introduction
The relation between religion and suicide has been studied ever since the eminent French sociologist Emile Durkheim argued, in 1897, that stronger social cohesion and social integration among Catholics resulted in lower suicide rates in their communities. 1 Among other data, Durkheim compared suicide rates across Swiss cantons and found higher rates in Protestant compared with Catholic cantons. Durkheim's results, and the results of more recent studies correlating religion with suicide rates in different populations, [2] [3] [4] [5] could have been distorted by ecological bias, where aggregate-level associations fail to accurately reflect associations at the individual level. [6] [7] [8] On the other hand, the predominant religion of communities could influence suicide rates independent of individual religious affiliation. 9 So far, only few studies have examined the relation between religion and suicide at the individual level. 10, 11 The Roman Catholic and Protestant faith continue to be the largest religious denominations in modern Switzerland, although a growing segment of the population reports no religious affiliation. Suicide is an important public health issue in Switzerland: the incidence is in the top third in Europe, and in the top quintile worldwide. 12 Assisted suicide has become increasingly important in recent years. 13 In Switzerland assisting someone to die by suicide is punishable only if done for selfish motives: assisted suicide is thus legal if the motive is not selfish. 14 Several right-to-die societies offer such assistance: a lethal dose of barbiturate is prescribed by the family physician or a physician working with the organization. We examined the influence of individual religious affiliation on the risk of suicide, including on suicide by poisoning, in a longitudinal study of the Swiss population. 15 We hypothesized that differences in the risk of suicide would continue to be evident in modern Switzerland, with the highest risk being observed in persons without religious affiliation and the lowest in Catholics, with Protestants in an intermediate position.
Methods

Study population and outcomes
The Swiss National Cohort Study (SNC) is based on the 1990 and 2000 national censuses. 15 Deterministic and probabilistic record linkage 16 used the Generalized Record Linkage System 17 to link census records to a death record or an emigration record, based on a set of key variables that are available in both data sets (sex, date of birth, place of residence, marital status, religion, nationality, profession, date of birth of partner and date of birth of children). Enumeration in the census data is near-complete: for the 2000 census coverage is estimated at 98.6%. 18 The current database includes deaths up to end of 2005. For the present analysis we included all individuals aged 35-94 years recorded in the 5 December 2000 census. We excluded persons <35 years because a smaller proportion of deaths could be linked to census records in this age group. We examined all suicides [International Classification of Diseases version 10 (ICD-10) codes X60-X84], suicide by poisoning (ICD-10 code X61) and assisted suicide as underlying cause of death between the 5 December 2000 and the 31 December 2005. There is no dedicated code for assisted suicide in ICD-10; however, from 2003 onwards, code X61 (intentional self-poisoning) combined with either code 8 (X61.8, if the name of the right-to-die society was mentioned) or 9 (X61.9, if barbiturates were mentioned) were used by the Federal Statistical Office for assisted suicides.
Religious affiliation
The religious affiliation reported at the census was categorized into three groups: Roman Catholic, Protestant and no affiliation. 'No affiliation' was an explicit response option in the census questionnaire. We excluded all records with missing information on religion and records with other affiliations (non-Roman Catholic, other small Christian congregations, Jewish, Muslim, Buddhist and other religions).
Statistical analysis
We modelled the individual hazard of suicide using Cox regression models. Time of observation started at the date of the census and ended on the date of death, the date of emigration or on 31 December 2005. The models included age (in 10-year bands), sex, education (compulsory schooling, secondary and tertiary education), marital status (single, married, divorced and widowed) and type of household (single person, multi persons and institution). We compared Protestants with Catholics and individuals with no affiliation, for any suicide and for suicides by poisoning or other methods. Models also included language region (German, French and Italian) and degree of urbanization (urban, suburban and rural area) as defined by the Federal Statistical Office. Finally, models included terms for interactions between religious affiliation and age, and religious affiliation and gender.
In sensitivity analyses we considered other causes to examine whether differences in suicide rates could be due to differential coding of causes of deaths. We hypothesized that suicides might be coded as ill-defined and unknown causes of death (ICD10 R96-R99), unclear suicide, murder or accident (ICD10 Y10-Y34), transport accidents (ICD10 V01-V99), unintentional poisoning and drowning (ICD10 X40-X49.9 and W65-W74.9) or other accidents (ICD10 W01-X59). Statistical analyses were done in Stata version 10 (Stata Corporation, College Station, TX). Results are given as hazard ratios (HRs) with 95% confidence intervals (CIs). The SNC was approved by the cantonal ethics committees of Bern and Zurich.
Results
The 2000 census population included 7 288 010 individuals; 3 194 911 (43.8%) individuals aged <35 years or 595 years were excluded. Another 139 795 (1.9%) persons were excluded because of missing religion, as well as 210 999 (2.9%) individuals with religious affiliations other than Protestant or Catholic. Among the 3 742 305 individuals included in the study, 5082 suicides were recorded during 24.1 million person-years of follow-up, and 4704 of these (92.6%) could be linked to a census record. The percentage of deaths successfully linked increased with age, from 88.2% in those aged 35-44 years to 96.4% in those aged 85-94 years, but was similar across religious groups ( Table 1) . Table 2 shows the socio-demographic characteristics of the study population and rates of suicides by religious affiliation. Catholics were the largest group (1 722 456 individuals; 46.0%), followed by Protestants (1 565 452; 41.8%) and people reporting no religious affiliation (454 397; 12.2%). The latter was the youngest group, with a mean age of 51.4 years [standard deviation (SD) 12.1 years] compared with 55.5 years (SD 14.3) among Catholics and 58.3 years (SD 14.9) among Protestants. Compared with Protestants and people with no affiliation, Catholics were less likely to have tertiary education, less likely to be divorced, less likely to live in single-person households and less likely to live in urban areas. Crude suicide rates were highest among people with no religious affiliation (39.0 per 100 000 inhabitants), followed by Protestants (28.5 per 100 000) and Catholics (19.7 per 100 000) ( Table 2 ). Crude HRs from Cox regression models, compared with Protestants, were 0.69 (95% CI 0.65-0.74) for Catholics and 1.37 (95% CI 1.27-1.48) for people with no religious affiliation.
Characteristics of study population and rates of suicide by religious affiliation
The association with religion was strongly modified by age (P < 0.0001 from test of interaction) and also differed between men and women (P < 0.0001). The protective effect in Catholics and the increased risk of suicide in people with no religious affiliation compared with Protestants became stronger when moving from younger to older age groups, both in men and women ( Figure 1 ). Compared with men, the increase in risk associated with no religious affiliation was somewhat greater in women, and the protective effect of the Catholic faith was slightly weaker in women (Figure 1 ).
Suicide by poisoning
The proportion of suicides by poisoning increased with age in men and women, with particularly prominent increases in men with no affiliation and Protestant women ( Figure 2 ). The percentage of suicides by poisoning that were coded as assisted suicides 2003-05 was similar across religious groups, but higher in people dying by suicide at an older age. There was little evidence for differences between genders. Table 3 gives the results from the multivariable Cox regression models. Both in men and women the protective effect associated with the Catholic faith, and the increase in risk in those without religious affiliation were most prominent in individuals aged 65-94 years, for assisted suicide and in general for suicide by poisoning. HRs were attenuated somewhat when adjusting for age, marital status, education, type of household, language region and degree of urbanization in multivariable analysis.
Sensitivity analyses
The HRs comparing Catholics with Protestants were 0.95 (95% CI 0.90-1.00) for ill-defined and unknown causes; 0.98 (95% CI 0.74-1.30) for unclear suicides, murders and accidents; 1.04 (95% CI 0.93-1.17) for transport accidents; 0.72 (95% CI 0.55-0.94) for 
Discussion
This longitudinal study of the Swiss population aged 35-94 years showed that in recent years suicide rates among Catholics were substantially lower than among Protestants and individuals with no religious affiliation, and that this was not explained by socio-demographic factors. The effect was evident in all age groups, but substantially greater among older people, and particularly pronounced for suicide by poisoning. In older people most suicides by poisoning were assisted suicides. The effect of religion was also modified by gender: the increase in risk associated with no religious affiliation was greater in women than in men. To our knowledge this is the first nation-wide study of individual religious affiliation and the risk of suicide. It was made possible by the fact that in Switzerland religion is recorded in the census, and that a high proportion of deaths can be linked to the census data. Swiss mortality records are virtually complete for deaths that occurred in Switzerland: by linking the two data sets a longitudinal mortality study of the entire Swiss population could be created. 15 Most previous studies of religion and suicide were ecological and correlated suicides rates of counties, states or countries with the predominant religious denomination of the corresponding populations, or used other measures, including, for example, levels of religious book production. 19 Only few studies examined the relation between religion and suicide at the individual level, and these were in selected populations, or retrospective and depended on information from next of kin. 10, 11 Ecological correlation studies may fail to properly reflect individuallevel associations, if other risk factors vary across populations. 20 These risk factors need not be confounders at the individual level. 20 In our study confounding was an issue: age, sex, educational attainment and marital status were all associated with religious affiliation and the risk of suicide, but did not explain the association with religion. Interestingly, the effect of religion differed between men and women. Gender differentials in risk factors have been documented previously: for example, being unemployed appears to increase the risk to a greater extent in men, whereas a history of parental psychotic disorders increase the risk to a greater extent in women. 21, 22 One limitation of the SNC is that linkage is less successful in adolescents and younger adults, who are a highly mobile group. We excluded this group from the present analysis. In the 10-29-year-old age group, 84% of deaths from all causes could be linked, compared with 94% of deaths in older people. 15 The latter percentage, and the percentage obtained for suicide in the present study, are comparable with linkage results between two data sets with a common unique identifier, such as the Social Security number in the USA. 23 Nevertheless, rates of suicide will be slightly underestimated by the present study. Another limitation is the cohort's reliance on routine mortality data for outcomes. It has been estimated that up to 20% of suicides in Switzerland might be misclassified as other causes. 24 Differential misclassification due to incorrect coding of suicides in Catholic areas, or Catholic individuals, because of the stigma attached to suicide is unlikely: the physician completing the death certificate sends the form directly to the Swiss Federal Statistical Office, after removing the name of the deceased. The family or communal authorities do not receive a copy. Of note, we found no excess mortality in Catholics from causes commonly suspected of containing misclassified suicides. Finally, assisted suicides could only be identified in more recent years. Efforts are now underway to systematically ascertain all suicides assisted by right-to-die organizations, prospectively, and back to the year 2001.
Durkheim argued that the high level of social integration associated with the Roman Catholic faith reduced the risk of suicide: Catholics are required to interact with others frequently when going to mass, obtaining sacraments and confessing, and may therefore benefit from a strong supportive social network. 25, 26 Durkheim's theory of social integration is related to the modern concept of social capital, which has been described as a 'Durkheimian revival'. 27 If Catholics are more integrated than Protestants, and Protestants more integrated than people with no religious affiliation, then suicide rates are expected to be highest in people with no religious affiliation, and lowest in Catholics. Our study confirmed this expectation but does not provide direct evidence supporting the theory of social integration. Religion is, however, an important social force and our results thus support a social model of suicide. Of note, rates of suicide were lowest among married individuals, and people living with others, which also indicates that social integration is important. 28 Normative integration, where individuals accept the social norms and dogmas of a faith, probably also played a role. The Catholic faith condones suicide as self-murder and assisted suicide and euthanasia as assisted self-murder or murder. Religious affiliation will be an imprecise measure of individual religious commitment and non-differential misclassification may therefore have attenuated associations. In cross-sectional surveys, regular church attendance was associated with low approval of suicide, and reduced reporting of suicide attempts, independent of religious affiliation or levels of social support. [29] [30] [31] [32] The Catholic faith does recognize that those suffering from mental illness may take their lives without true consent or culpability. 33 Surveys among psychiatric patients found that religious affiliation, religious beliefs and moral objections were often reported as preventing patients from attempting suicide. 32, 34 In the stress-diathesis model of suicide, religion is one of the factors that contribute to the diathesis for suicidal behaviour. 34 The protective effect in Catholics was particularly pronounced for suicide by poisoning in those aged 565 years, which predominantly reflects assisted suicides. Active euthanasia is a criminal offense in Switzerland, but assisting someone to die by suicide is legal if the motive is not selfish. 14, 35 The involvement of a physician is not required by law, and the patient does not need to be terminally ill. The respective article of the Swiss penal code (Article 115) is from 1918 and was never intended to regulate assisted suicide, but is used by right-to-die societies to legally offer such assistance to their members. 13 The final step must be taken by the member, by ingesting the lethal dose of barbiturate or starting the intravenous infusion. 13 A review of 748 suicides assisted by one right-to-die society showed that the number of cases increased in 1990-2000. 13 The mean age was 72 years, and 558 cases (75%) were from Protestant cantons. Data on diagnoses were available for the 331 cases from the canton of Zurich: 157 patients (47%) had a malignant neoplasm and only 9 (3%) a mental disorder. 13 Our study indicates that in recent years about 160 assisted suicides took place among Swiss residents each year. A similar number of assisted suicides concerns foreigners who travel to Switzerland to end their lives. 14 In conclusion, in Switzerland the religious affiliation of individuals is associated with their risk of suicide. The association with religion is particularly strong in older people, and for suicide by poisoning, indicating that religion may have become more important with the increase in recent years of the number of suicides that are assisted.
